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® Seroreactive epitopes of human Papillomavirus (HPV) 16 proteins. 



@ The present invention concerns seroreactive epitopes of the human Papillomavirus (HPV) 16 proteins E4. 
E6, E7 and LI as weil as peptides containing such epitopes and the use of these peptides for the production of 
a vaccine and a diagnostic kit. 
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This Invention relates to seroreactive regions on the human Papillomavirus (HPV) 16 proteins E4. E6 
E7 and L1 . ' ' 

This invention furthermore relates to vaccine containing peptides with sequences embracing those of 
such seropositive regions as well as diagnostic kits containing peptides with sequences embracing those of 
such seropositive regions. 

The HPV16 Is a type of the human Papillomavirus which has been first described in Proc. Natl Acad 
Scl.. USA 80. 381 3-381 5 (1 983). 

iQcT!!fo^x'^^"^®^"®"'^® ^^"^'^^ organization of HPV 16 have been published In Virology 145. 181- 

185 (1985). 

HPV16 Is closely related not only to benign lesions of the anogenital tract but also to malignant cancer 
o the utenne cervix, penis and vulva. In addition HPV16 can also be found in genital scraps obtained from 
clinically asymptomatic individuals. Little is known about the immune response to infections by HPV16 and 
Papillomaviruses In general. In first experiments human sera obtained from STD patients, from patients 
suffering from cervical cancer as well as from healthy individuals were tested for the presence of antibodies 
directed against viral proteins. These proteins were expressed as fusions with different prokaryotic peptides 
inked to their N-terminus and used as antigens in Westem-Blot experiments. This test is relatively tedious 
ttius preventing a quantitative analysis of large serum collections. Moreover, due to the refatedness of the 
different Papillomavirus types, crossreactivity of antibodies cannot be excluded. 

The object of the present invention is the Identification of viral structures of HPV16 which may be used 
as tools in the prophylaxis, diagnosis and tiierapy of HPV16 dependent human diseases. 

The knowledge of such domains is the prerequisite for the establishement of a peptide ELISA to be 
used for large scale screening of human sera. 

The present invention therefore concerns: 

- Seroreactive epitopes of the HPV16 protein E4 characterized by one of the following aminoacid 
sequences 

I. IPKPSPWAPKK 

II. KPSPWAPKKHRRLS; 

- seroreactive epitopes of the HPV16 protein E6 characterized by one of the following amino acid 

sequences 

I. LSRHFMHQKRTAMFQDPQERPRKLPQ 

II. AMFQDPQERPRKLPQLCTELQTTIHDIILEC: 

" f^T?""*'^^ ^^^""^^^ "^^""^ P''^*®*" ^* 9®"°"^'*= ^^Q^on E7.221 characterized by one of 
the following amino acid sequences 

I. PTLHEYMLDLQPETTDLYCYEQ 

II. HEYMLDLQPET 

III. TLHEYMLDLQPETTD 

IV. EYMLDLQPETTDLY; 

- seroreactive epitopes of the HPV16 protein E7 at the genomic region E7-107 characterized by one of 
the following amino acid sequences 

I. DEIDGPAGQAEPDRAHY 

II. GPAGQAEPDRAHYNI; 

- seroreactive epitopes of the HPVie protein LI at the genomic region LI-SOG characterized by the 

ammo acid sequence 

PLLNKLDDTENASAYAANAGVDN; 

- seroreactive epitopes of the HPV16 protein LI at the genomic region L1-830 characterized by one of 
the following amino acid sequences 

I. ICTSICKYPDYIKMVSEPYGDSLFFYLRREQMFVRHLFNRAGTVGENVP DDLYIKGSGSTANLASSNYF- 
PTPSGSMVTSDAQIFNKPY t-«ooiNTr 

- seroreactive epitopes of the HPV16 protein LI at the genomic region L1-842 characterized by one of 
the following amino acid sequences 

I. KHTPPAPKEDDPLKK 

II. AIACQKHTPPAPKEDDPLKKYTFWEVNLKEKFSADLD 

III. LKKYTFWEVNLKEKFSADLDQF. 

The present invention furthermore concerns: 

- Peptides characterized In that they contain one or several of the above seroreactive epitopes; 

- a vaccine characterized in that it contains one or several of the above peptides; 

- a diagnostic kit for tiie Identification of specific antibodies against HPV16 £4^ E6. E7 or LI proteins 
characterized in that It contains the above peptides; 
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- monoclonal antibodies characterized in that they have an affinity to the seroreacHve epitopes of the 
human HPV16 proteins; 

• a diagnostic Idt which contains such monoclonal antibodies; 

- a diagnostic agent containing such monoclonal antibodies for the identification of HPVie SDedfic 
proteins; 

- the use of the above peptides for the production of the vaccine or the diagnostic kit. 
/UDNA *° seroreactive epitopes within the proteins E4. E6. E7 and LI of human Papillomavirus 
(HPV) type 16 the experimental approach described in Science 228. 1315-1317 (1985) was chosen. Short 
fragments of the viral genome were randomly cloned Into the gene III protein of the single stranded DNA 
bactenophage fd. Positive recombinants were identified by immunostaining with the appropriate antisera 
prepared against bacterial fusion proteins (Virology, 145. 181-185 (1985)) and the epitopes were detemiined 
by sequencing of the inserted DNA. Due to some baclcground reactions probably depending upon the 
quality of the antiserum used only a proportion of the initially identified recombinants could be verified in 
subsequent tests after isolation and replating. 

In the cases of repeatedly positive recombinants, however, this method proved to be highly specific as 
only sequences from such open reading frames (ORF) were found against which the antiserum was 
originally prepared and in most instances the respective sequences were identified repeatedly (see Table 
;. 1!^!:^^^!°' "-^ independent overlapping clones were found further underlining the 

reliability of the expression "library method". Additional support was provided by the fact that identical 
results were obtained with different antisera prepared in individual rabbits or even with sera derived from 
different species. The epitope 221 of the E7 protein was also identified by monoclonal antibodies. Moreover 
synthetic peptides derived from the E7 epitope 107 and from the E4 epitope were found to react with a 
number of human sera. 

in case of the .E4 ORF only one type of positive recombinants could be found. The epitope was 
confirmed, however, by an independent approach. Overlapping octapeptides spanning the entire ORF were 
synthesized and used to test an anti-E4 antiserum by ELISA. Four subsequent peptides covering a total of 
4 aminoacids (Position 17-20) were shown to bind the immunoglobulins of the rabbit sera (Rg. 3) Peptide 
17 IS contained completely within the fd-derived epitope (Table 2) but is overlapping with peptide 20 by 
only one aminoacid. Therefore, it is not clear whether there are actually two adjacent epitopes within the E4 
30 protein or whether peptide 20 Is binding immunoglobulins in a sequence independent manner. In fact such 
an unspecific binding is lil<ely to be the case for the peptides 5/6 and 40 (Rg. 3) since the adjacent 
octapeptides overlapping by six amino acids are completely negative. In addition, only the synthetic peptide 
denved from the reactive region around peptide 20 but not from the other regions (Rg, 3) was found to 
react with the rabbit anti-serum by ELISA. Therefore unspecific binding due to some aberant products 
36 synthesized onto the plastic pins could be the reason for the positive reaction at positions 5/6 and 40 

The methods used in the present invention solely permit the identification of linear but not of 
conformational epitopes. Therefore, it is an open question whether within the native proteins these domains 
are actually exposed to the immune system. In case of the E7 epitopes this appears to be rather likely 
since, they are completely overlapping wHh or immediately adjacent to the putative E7 binding sites to the 
retinoblastoma protein and since the respective oligopeptide was shown to react with human sera. A similar 
observation was made for the peptide of the LI ORF completely contained within the region LI -830 (Table 

The identified epitopes can be used as antigens for the screening of human sera for the presence of 
anti-HPVie antibodies. It is an Important question in this context whether within a given protein all epitopes 
4S have been identified. In the animal systems preincubation of the sera with synthetic peptides of the E4 and 
E7 epitopes prior to the reaction with the respective fusion proteins in Western-Blot experiments resulted in 
an almost complete loss of the signal (see also Rg. 3) indicating that actually no major epitope has been 
missed. 

The identified epitopes of the different proteins of HPV16 should be useful as reagents in order to 
50 define the pattern of antibodies present in patients with HPV associated diseases as well as in healthy 
controls. Bacterial strains and phages: The filamentous phage derivative fuse 1 (fd-tet-J6)- Science 228 
1315-1317 (1985), Gene 73. 305-318 (1988)) was used as expression system for HPV16 genomic DNA 
fragments in the unique PVUII site of fuse 1. For transformation with the fuse 1 vector the E.coli strain k802 
(F galK2 galT22 metBI supE44 hsdr2) (J. of fVlolec. Biol. 16. 118-133 (1966)) was used. The tetracyclin 
55 resistant colonies are producing bacteriophages which are not infectious for this strain because of its F- 
phenotype. For plating of the recombinant phages E. coll strain K91 (F + . derivative of K38; Virology 49. 45- 
60 (1972)) was used. Bacterial transformation was done according to J. of Molec. Biol. 166 557-580 (1983) 
Insertion of a DNA fragment of the size 3n + 2 nucleotides without internal stop codons"for translation is 
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ASeriT^^^^^^ "1"" "' " ''''^ ^'""^ P"^"'^^" °f '"f^-t'ous Progeny 

or Cn H?V 1R S f r> P^«P^^ed against an MS2 polymerase (Virology 145. ISI-lS (1985)) 

^^^^^^^^^ 

s acids from nt position 3399-3617 on the MPV^^nrnf t T, « " ^^'^ ^mlrjo 

polymerase were used (Virology 145. 181-185 (1985)) ° *® ^ ^^2 

po.ymeraTa"nd'l^;„it?ori cTDNror TUT' ^ ^^'^ """^ °^ 

DNA was tl,en llg^e^ nVLLnir^lrr"f . . n °' deoxyrlbonucleotides. The 
With the ligated DNranTpIatL on LM^pJ^^^^ ? ' "^"""P^*""' '^^"^ (F-) were transfomied 

cells'raTmrri^aS^rJr '"' f °° ^'^^^^^ ^^^^ ^'♦'^ exponentiany growing K9t 

Si'"and'inT2ld ^re^onTsh 'I maTorefforVj '^^^ ^«^oce'Mose rep.icTw^rl 

filters were blocked for 60 ml Tn loy n/Ji • ^ 0!^ f ^ ^""^""^ *® Aft^'^^^ys the 

pelleted at 6000 ,pm lo, 30 mir. Mter addhg 2 ml «% ^.^VnS J. S ^ ^™ 

sx^rd':rr.p::pre^r:rreJir"^"^ "-"^ ■* - nr^^s 

ELISA with octapeptides: Antibody detection on rod coupled octapeptldes: 
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All tests were made on peptides covalently bound to the polyethylene pins on which thev have 
ongma^y been synthesized. Racks with 86 pins, fixed in a configuraton that allows inserSon I^to thelL of 
a mjcrotitration tray were used. Incubations for EUSA were made while sticking the pins intoTe wels The 

Tween 20 fo^ 1 h i 3?V k" ^^.^''^'^^ 1 : 200 - 1 : 4000 in 0.125% gelantine. 0.05% 

Irc^l P J A . ^ "^"""^ ""'^ ° 20 the pins were incubated for 1 h at 

2.d ne (TMB; V.R. Holland et al. (1974). Tetrahedron 30. 3299-3302) for 15 min. Staining was terZated 

T:J^ZTeTa Z^T ' °' ^ absorbZlaTmlrur^d n 

S^nSn K , f L u ; J° "'^ antibody-enzyme-complex after ELISA testing the pins were 

rsheTwirmiSr?hf "'^^^^ iS-mercaptoeth'anorand finSy 

nioJir r ^ ^""^"''^ °* '^'^'"P«°" P^'^^d"^* «^ tested by ELISA using Protein A- 



Short description of the Tables and Rgures: 
Table 1: 
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representing the immunogenic region 221 on HPVie E7. The E7-1 to E7-4 clones 
were .dent.f,ed by an anti E7 polyclonal rabbit antiserum. Group E7-4 clones are identLl to thosYiJenSfied 
with the mouse monoclonal antibody (type II) described In J. Gen. Virol. 68. 2933-2SB (^987) 



Table 2: 
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Immunogenic regions on the HPV16 proteins E4. E6, E7 and LI. The regions of E6 and E7 and L1-842 
am represented n different fd clones. For the E4 protein the epitope^identiNef by the overla^^^^ 
n^ZTJV f'."^''"'"- ""^^^^ positions of L first aminoIciraSrthe it 

forTaminoacSs ^^T"""" ''"'""^ immunogenic region L1.830 cod?s 

Z^nTr^ ^"^"""^ " ^'^^^"^^ P^- "ni® """iber Of individual clones representino the 

immunogenic regions are given In the last column. representing ine 

Fig. 1: 



inc»i"lr^'°w ^"!.°L^ sequence reaction of fd clone 107 (see Table 2). The DNA sequence of the clone 
insert obtained with the sequencing primer, the conesponding coding sequences as well as the tran.i!^^! 
aminoacids are shown. Capital letters are indicadng the HPVllpart ^ *e DNA^eplce 

Fig. 2: 

bv ba2ila°IiTr"°'''l"K^ °' ""^^ ■ "''^'^ ^ P'°*«'" ^'t"^ "^0"o*nal antibodies 

Dy bacteriophages carrying the immunogenic region E7-221 . 

Western-Blot stripes stained with the monoclonal antibody type IV against HPVI6 E7 The antibodv was 

E7 MS2 usion protein. Only preparations of phage particles of clone 221 (lanes b and d different 
concentrations of phage particles used for absorption; for clone numbers see Table 1) or cloJe 108 ( ane e 

Stir?."* onoT°"°""' """'""'^^ ""'''^'^ P^^^^"«"9 ^^^'^tion with the fSsioHrote" ^oTthe 
jnpes Clones 209 (lanes c and f. different concentrations of phage particles) or 212 (g) do noHnterfere 
w^h staining of the protein. In lane a the antibodies were preabsorbed without phage Srticles in^^^^^^ 
they were incubated with particles containing an insert not related to E7 sequences. 

Fig. 3: 

« r .^^^^ overlapping octapeptides representing the HPV16 E4 ORF. The 45 peptides were Incubated 
coll Th': ''r' '^^'"^ ""^^^ ProteinXroxSSse 

o2^ll lf ^^^r'^.T''''^ ''^'""'^ '"^"^ ^"^^o" "measured. A^ry similar 

pattern was obtained in four different experiments using two individual antisera. 
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Example 1 

Identification of epitopes on HPV16-E7 protein using the fd expression library: 

«.nrSn^,T^'^ ^^^^ recombinant bacteriophages obtained from separately constructed HPVie-fd 
h "^^'^ """^ '^'^''^ A total Of 230 recombinants couW be 

t^Tor^ln^^^rirni f P^'y'^'""^',^"'"-* «"«^«™'" against an MS2 polymerase-H^; 6 E7 

fusion protein. Rfty-fbur of these recombinants were plated individually and rescreened 31 of whirh 
remained positive after two to three subsequent screening steps and were'fulr Srdf'B^teri^^^^^^^^^ 

abte ThT^ 'r^'' ""^'^ "^"^ ^''P^^ ^or sequeSng^deSbed 

soS/io summarized in Table 1. All 31 phage clones were shown to contain H?vi?S 

f^nl^^^^^^ ?P^««"«"9 d'««'-«"t genomic regions (E7-221 and E7-107) on the E7 ORF 
llegion E7-221 is represented by 22 clones which fall into four groups of different sizes Grouo E7-1 
consists Of only one isolate of 68 nucleotides (bp 576 to bp 643). GroSps ^-2. 3 ITS^rr^prerted b^ 
nllT^ clones respectively, all of which are shorter than the £7-1 clone and overiap between the 

Region £7-107 is represented by 9 clones of two different classes overlapping by 41 nucleotides and 
the resulting epitope has the sequence QPAQQAEPNRAHY (bp 679 to bp 717. Table 2^ 

Example 2 

Identification of epitopes HPV16-E6 protein 

pn..i!l?! f '* ""^^ *° positive bacteriophages by screeninc an 

^ZZZvl°^^^ ^ ^''^ pVared agalnsfrMS 

- underrepresentatlon of such clones In 

Protin "1'^^®' *® immunoglobulin fraction of the anti-E6 rabbit serum was bound to 

Protein A-Sepharose. Approximately 1010 bacteriophages obtained as a pool of seven differenrHPVie 
libraries constructed by individual ligation of sheared and DNase I digested HPvT6 D|I^ro?thrf?DlZid 
IZa^^"^ """l^^ A-sepharose-immunoglobulin complexes. The s,^cffl.^^|y bound 1^^ 

teriophages were eluted and plated on E. coli K91. Approximately 3000 plaqui were obtained ^r 
amplification the phages were suspended in medium and plated again 

pJl°T'!° efficiency of the enrichment step identical numbers of recombinants eluted from the 

E4 n 27U ^^^^^ "'^ "''^^^ "^-^^ P^°^« ^P^cific for the E6 (nt US^or he 

fifSd In^hm^ t Jp^^ hybridisation of the original recombinants an approiatSy 

oni! 1 n!T L ^ ^""^ P^^9®' calculated. As the immunoreactive recombinants express 
th? 1 '* assumed that such recombinants are ev7n leLs platem n 

were o't^TlL 1' ""V"' °' ^^ct approximSly To posi ir^gna " 

?rrteen of thf ^^^^^^^ were screened with the same E6 antiserum used for L Protein A coC 
Fourteen of the positive recombinants were rescreened. 9 of which were finally analysed bv DNA 
sequencing and shown to fall into two different classes representing one region of the HP Jl 6 Is ORF Z 
overiapping sequence (bp 101 to 145) is coding for the epitope AIVI?QDPQERPRKLPa 

Example 3 

Identification of epitopes on HPV16-L1 protein 

bactSaae's Of o'n! HPr«t immunogenic regions were identified. 20000 recombinant 

oactenophages of one HPV16 library were screened with a rabbit antiserum raised against the N-terminal 
part of the HPV16 Li ORF (bp 5695 to 6818). Twenty-five out of 80 positive signals werrrescreenedTJ 
tTls TJZ'S:!!^. '° - identica^rimenTonhe^^^^^^^ 

TmLT 1^^°^ "^""'"^ P'P"'^^ PLLNKUJDTENSASAYAANAGVDN (L1-809: Table 

'JeZ^;<^S?^i^SlS^'^'^, lTS:* ^--^ - -'-ids .ng 

Screening of 8000 recombinants of the same HPV16 library with a polyclonal rabbit antiserum raised 
against the C-terminal part of HPV16 LI (bp 6818 to 7152) resulted in 52 positive recombin^rsTx ofTern 
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Zs/r^lm^'^ '^^^^'^^ rescreening and their Inserts sequenced. All clones were shown to belong to 

Tept dTK^^JSZED^^^^^^^^ w il^'' '''r'' ^^22-6966) codes for'the 

fiSfl-Tn^; w . ^''"'^ overlapping by three aminoaclds with the Insert of clone 877 (nt 

5 eSfS 1 /h'k PfP'"^^ '-KKYTFWEVNLKEKFSADLDQF. a third group of recombinants (905; n 

6 6907-7017) represented by four clones is overlapping with the clones 842 and 877 and is coding for the 

thrrclon^jr? S'"^^ cornr^on sequtce f^^^ 
three dones consists of only three aminoaclds (LKK) there are probably two independent binding sites 
w.th.n the region 11-842 (nt 6907-7023) although the existence of such a short epitope cS be eSded 

10 Example 4 

Identification of epitopes on HPV16-E4 protein 

To identify E4 epitopes the same library as for LI was used. By screening with an anti-E4 serum 

sTenclno'an"? ^S2-fuslon.protein 28 recombinants were identified Three of'them were Llysed b" 

H- f *° '""^ "''^■•^ ^'^OR'^ specific insert (nt position 3422 to 3456) 

conresponding to the peptide IPKPSPWAPKK. ' 

Examples 

Identification of the binding site of an anti E7 monoclonal mouse antibody: 

HPV16 ?d SSr"' 'dentifica«on of E6 specific epitopes 1010 phages obtained from seven different 
Tn 1°""" *° A-Sepharose-IgG (mouse monoclonal) complexes. After elution 

app ox.mately 300 recombinants were obtained, plated and suspended In LM. 500 recombinants of this 
sublibrary were screened with the anti HPV16 E7 monoclonal antibody de-signated II. Two of fte c oTJ! 

the nsert of clones of group 4 of the immunogenic region 221 of the HPVie E7 ORF (Table 1) 
mnnir T "^^^^^ 3" d'«erent clones of the Immunogenic region 221 bind HPV16 anti-E7 

monoclonal antibodies competition assays were perfomied. MS2 polymerase-E7 fusion protein on Western- 

n^°noclonal antibodies (E7 II and E7 IV. J. Chem. Virol. 68. 2933- 
Srp I!h ?■ H recombinant bacteriophage particles carrying the group 1 to 4 epitopes (Table 1) 
21n. °' """'^'^'^^ ^^"'^ immunostalrSng of the Western^BIot No 

J^itTJ^ vvas Observed When the monoclonal antibody E7 IV was used for stoning. As shown in Rg 2 
only bac^enophage particles of group 1 and 4 prevent the binding of the monoclonaf antibody £7 11 to^he 
E7 protein. Therefore, it was concluded that there Is at least one additional binding site for antibod es 
adjacent to the epitope EYMLDLQPET of the immunogenic region E7-22I described above 

Example 6 

Identification of immunogenic regions on the HPV16 E4 protein by testing overlapping peptides: 

descSat'ove"'^''*''^^^ representing the HPVIB E4 ORF were synthesized on polyethylene pins as 

8 of?h! HSv1t%7nnJ^'^^^^!!'^ u"" aminoacids thus peptide number one represents aminoaclds 1 to 
8 of the HPVie E4 ORF. peptide number two encompasses aminoacids 3 to 10 and so on. The peptides 
were incubated with the polyclonal rabbit antiserum raised against an MS2-HPV16 E4 fusion protein 
men^oned above. Rabbit immunoglobulins were detected by incubation with Protein Aperoxidase corn- 
so S o '"^K J ™^ ''^""'"'"^ As shown in Fig. 4 a major 
tSpJpKT^h S'''*"'' "'^'^ includes the peptide 

ilnZfh T """^^'^ ™' ^^"^"^"-^^ P^'^"y '"^'^'^d reactive region 

identrfied by the immunoscreenmg (Table 3). Testing of the peptides with an Independently produced rabbit 

th. T'[Hl'^""''.fe ""'^ P™*«'" ^^'""^ ^ similar pattern compared to 

ttiat obtained wrth the ant,-MS2 E4 antiserum (data not shown). Incubation with rabbit control sera or wiS 
Protein Aperoxidase alone gave no significant signals. Additional signals obtained with single peptides (eg 
pept.de no. 40; see Fig. 3) are very likely not indicating a specific immunoglobulin binding epitope since in 
27hi 1« "«P«de kPSPWAPKKHRLS synthetic oligopeptides derived from these regions fail to react 
With the antisera in ELISA (data not shown). 
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s^Xcer ''''''' °' Characterized by one of the following aminoacid 
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I. IPKPSPWAPKK 

II. KPSPWAPKKHRRLS. 

2. Seroreactive epitopes of the HPV16 protein E6 characterized by one of the following amino acid 
5 . sequences 

I, LSRHFMHQKRTAMFQDPQERPRKLPQ 

II. AMFQDPQERPRKLPQLCTELQTTIHDIILEC, 

3. Seroreactive epitopes of the HPV16 protein E7(-221) characterized by one of the following amino acid 
10 sequences 

I. PTLHEYMLDLQPETTDLYCYEQ 

II. HEYMLDLQPET 

III. TLHEYMLDLQPETTD 

IV. EYMLDLQPETTDLY. 

15 

4. Seroreactive epitopes of the HPV16 protein E7M07) characterized by one of the following amino acid 
sequences 

I. DEIDGPAGQAEPDRAHY 

II. GPAGQAEPDRAHYNI. 

20 

5. Seroreactive epitopes of the HPV16 protein L1(-809) characterized by the amino acid sequence 

PLLNKLDDTENASAYAANAGVDN. 

6. Seroreactive epitopes of the HPV16 protein Ll(.830) characterized by one of the following amino acid 
25 sequences 

I. ICTSICKYPN-SNAQIFNKPY 

IL ICTSICKYPDYIKMVSEPYGDSLFFYLRREQMFVRHLFNRAGTVGEN VPDDLYIKGSGSTANLASS- 
NYFPTPSQSMVTSDAQIFNKPY 

30 7. Seroreactive epitopes of the HPV16 protein L1(-842) characterized by one of the following amino acid 
sequences 

I. KHTPPAPKEDDPLKK 

II. AIACQKHTPPAPKEDDPLKKYTFWEVNLKEKFSADLD 

III. LKKYTFWEVNLKEKFSADLDQF 

35 

8. Peptides characterized in that they contain one or several of the seroreactive epitopes accordinq to 
claims 1 through 7. r- r a 
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9. Vaccine characterized, in that it contains one or several of the peptides according to claim 8. 

10. Diagnostic kit for the identification of specific antibodies- against HPVIG E4. £6. E7 or LI proteins 
characterized in that it contains peptides according to claim 8. 

11. IVIonoclonal antibodies characterized in that they have an affinity to the seroreactive epitopes of the 
45 human HPV16 proteins according to claims 1 to 7. 

12. Diagnostic kit which contains the monoclonal antibody according to claim 11. 

13. Diagnostic agent according to claim 12 for the identification of HPV16 specific proteins. 

14. Use of peptides according to claim 8 for the production of the vaccine of claim 9 or the diagnostic kit of 
claim 10. 
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Claims for the following Contracting States: ES, GR 

1. Process to manufacture a diagnostic kit for the identification of specific antibodies against HPV16 E4. 
E6. E7 or LI proteins characterized in that peptides containing one or several of the epitopes 
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Z. IPKPSPWAPKK 

II. KPSPWAPKKHKRLS. ^^^^ 



I . LSRHFMHQKRTAMFQDPQERPRKLPQ 

II. AMFQDPQERPRKLPQLCTELQTTIHDIILEC. ^^^^ 

PTLHEYMLDLQPETTDLyCYEQ 

II. HEYHLOLQPET 

III. TLHEYMLDLQPETTO 

IV. EYMLDLQPETTDLY. ifjl 



IS 



I ■ OEIDGPAGQAEPORAHY 

II • GPAGQAEPDRAHYNI, iJo^ 



25 



30 



as 



40 



45 



PLIilKLDDTENAS A YAANAGVDN , 



(LI) 
-809 



I. ICTSICKYPN — SNAQIPNKPY 

II. ICTSICKYPDYIKMVSEPYGDSLFPYLRREQMF 
VRHLFNRAGTVGENVPDDLYIKGSGSTANLASS igSO 
MYFPTPSGSMVTSDAQIENKPY 

I. KHTPPAPKBDDPLKK 

II. AIACQKHTPPAPKEDDPLKKYTPMEVNLKEKFS 
ADLD 1^) 

III. LKKYTFWEVNLKEKFSADLDQF 

2. Process according to claim 1 . characterized in that the diagnostic l«t is an ELISA. 

""'T"' *° "P"*^''' ^P'*""^^ '^'^^^^ characterized in that one 
J. hT»n * f^J^ "^^^ '''^'"^ ^ '^l^^" *° P^°'^"^e monoclonal antibodies which are 
subsequently coated to a solid phase such that said specific epitopes are detectable. 

so 4. Process to manufacture a vaccine against HPV16 characterized in that one or more of the oeotides 
used in claim 1 are mixed with suitable adjuvants and carrier. 
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Fig. 2 
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